a b s t r a c t
An unexpected, new and convenient synthetic procedure for the synthesis of Pt(II)Cl 2 -1,5-hexadiene is reported which is done under mild conditions, including a very short reaction time of 10 min. The complex was isolated and crystallized, leading to the first reported crystal structure of the diene complex.
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Allylic complexes of palladium have been known for a long time and also find applications in a wide range organic syntheses [1] . However the attempts to make the analogous platinum complexes had been difficult and low yielding [2] especially until the early 1970s. On the contrary Pt(II)Cl 2 -1,5-hexadiene [3] has been known since 1953, but its crystal structure has never been reported. Herein we report a simple and convenient synthetic procedure for the synthesis of Pt(II)Cl 2 -1,5-hexadiene and its crystal structure. Lucas and Blom [4] reported the reduction of allylic chlorides and PtCl 2 with SnCl 2 , in the presence of LiCl to get p-allyl platinum chloride complex 2 (Eq. (1)). But we were more attracted to Maitlis' [5] synthesis of di-l-chloro-bis-(g 3 -2-methylallylplatinum) (3) from K 2 PtCl 4 and 2-methylallyl chloride (Eq. (2)). We decided to use this procedure for the synthesis of the allyl platinum chloride dimer from allyl chloride and were surprised to make Pt(II)Cl 2 -1,5-hexadiene, 1. Pt satellites. This indicated that the complex had five different protons situated on three carbons, which was not in accordance to the expected spectrum of allyl platinum chloride dimer [4, 6] , with three signals for protons and two signals for carbons. An alternative structure would have been an g 1 -allyl platinum species, but that would not explain the splitting of all the protons by the platinum nucleus. gCOSY experiment revealed that four out of the five protons were coupled to one proton, presumably on a central carbon. The NMR solution was transferred to a scintillation vial open to air overnight, leading to formation of crystals, which when dried over P 2 O 5 under vacuum and subjected to elemental analysis gave %C = 20.84 and % H = 2.85. This implied that the complex obtained is definitely not g 3 -allyl platinum chloride dimer nor g 1 -allyl platinum chloride dimer, which both are predicted to show %C = 13.25 and %H = 1.85.
Thus, crystals suitable for X-ray diffraction studies were grown by vapor diffusion method using CH 2 Cl 2 and hexanes. The details of crystal data are presented in Table 1 . A colorless block 0.15 Â 0.08 Â 0.05 mm in size was mounted on a Cryoloop with Paratone-N oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-detector distance was 60 mm and exposure time was 10 s per frame using a scan width of 0.5°. 
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Inorganica Chimica Acta j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m/ l o c a t e / i c a Data collection was 99.9% complete to 25.00°in h. A total of 22 995 reflections were collected covering the indices, À14 6 h 6 14, À15 6 k 6 15, À16 6 l 6 16. About 6025 reflections were found to be symmetry independent, with an R int = 0.0404. Indexing and unit cell refinement indicated a triclinic lattice. The space group was found to be P 1. The data were integrated using the Bruker SHELXTL software program and scaled using the SADABS software program. Solution by Patterson (SHELXS) and all non-hydrogen atoms were refined anisotropically by full-matrix least-squares on F 2 (SHELXL-97). All hydrogen atoms were constrained relative to their parent atom using the appropriate HFIX command in Residual electron density greater than 1e found around Cl and Pt atoms, 1.63e near Cl5, 1.32 near Cl8, 1.28 near Pt1, 1.25 near Cl5 and 1.24 near Pt3 atoms. X-ray data revealed four independent but very similar molecules in the unit cell (Fig. 1) , with eight different Pt-Cl distances in the range 2.2950(18)-2.3202(17) Å and eight distances from metal to alkene C-C bond midpoint in the range 2.0407(0.0259) Å-2.0980(0.0343) Å. Table 2 shows key bond distances and angles involving the central metal for one of the four independent molecules in the unit cell. The Pt atom in 1 is in a distorted square planar environment.
Comparison was done with previous literature data available for the synthesis of 1, and it was found that although the oldest procedure reported by Jensen [3] seems to be the best in terms of mild conditions and yield (quantitative) but is more time consuming (over 2 days) whereas using our conditions the reaction can be completed in 10 min and using commercially available and cheap reagent, allyl chloride. The unexpected reaction also brings up an interesting route to the product as two molecules of allyl chloride combine to form a bi-allyl which then seems to bind to the metal. This can be hypothetically explained from the balanced equation below (Eq. (3)), wherein two moles of allyl chloride are effectively reduced by one alcohol molecule, forming 1,5-hexadiene (which could be described as bi-allyl) and one Table 2 Key bond distances and angles involving the central metal for one of the four independent molecules in the unit cell.
Pt ( 303 mmol), dissolved in deionised water (10 mL) and heated after sealing the cap. To a 250 mL Schlenk flask with a stir bar was added ethanol (120 mL, 95%), 2 (5 mL, 63.1 mmol) and sodium acetate (3.571 g, 43.55 mmol). The turbid solution was then subjected to reflux and once it started refluxing the hot solution in the scintillation vial was transferred to the Schlenk flask via a syringe. The reaction mixture was red in color but over a period of 10 min turned pale yellow. At this point the heating was discontinued and the solvents were evaporated under vacuum. The contents were transferred to a separatory funnel, extracted with CH 2 Cl 2 (3 Â 75 mL), organic extracts were collected together and washed with brine (1 Â 100 mL), dried over sodium sulfate, filtered and solvents were evaporated to obtain a pale yellow solid (0.714 g). Crystallization from tetrahydrofuran and hexanes via vapor diffusion gave 1 (0.313 g, 39%) as pale yellow crystals. 1 
